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Laser  Investigation  of  Smoke-dust  Ac cumulation  Layer 

Sun  Jing  qun  Yang  Ming 

Atmospheric  Physics  Research  Institute 
Chinese  Academy  of  Sciences 


Abstract 

~.r  using  ruby  laser  radar  In  an  industry  area  whore  smoke  and  dust  are 
abundant,  the  altitude  of  smoke-dust  accumulation  la^er  can  be  measured 
when  the  near-earth  atmosphere  layer  is  stable.  This  has  definite  a- cl 
practical  value  for  understanding  the  situation  of  distribution  and  de're-. 
lopment  of  air  pollution  as  well  as  the  study  of  diffusion  rules  of  air 
pollution. 


1.  Investigation  Condition 


,‘r.aer  a  certain  meteorological  condition,  the  smoke  and  dust  expelled 


from  factories  often  do 


jsrse  but  accumulate  at  a  near-earth  layer 


of  atmosohere  to  form  a  smoke-dust  accumulation  la-er  instead. 


From  September  through  November  of  197  J|,  in  an  industry  area  in  China, 


we  use  ruoy  .laser 


to  Investigate  the  chances  o'  smoke- dust  laser 


return  wave  !'orn  as  altitude  changed  under  various  weather  conditions  and 
to  analysise  the  relationship  between  smoke-dust  return  wave  form  and  this 
stability  of  atmosphere ana. finally  we  try  to  explore  the  possibility  of 


1  7*1  “VSlr'A 


of  smoke-dust  accumulation  layer. 


The  laser  radar  is  set  on  the  roof  of  a 


jt*  tjo  p  Qh  a 


is  23  metres.  i.n  that  area  tnere  are  many  •''actories,  vnich  axtoretner 
create  a  forest  of  chimney  from  which  cones  out  ~reat  volume  of  smoke.  As 
a  consequence ,  smoke  and  dust  row  abundant  in  that  area.  We  attain  the 


xliitude  of  smoke-dust  accumulation  layer  b"  taking 


g  the  altitude  of  smoke- 


dust  laser  return  wave  amplitude,  which  will  change  drastically  as  the 


altitude  changes,  as  criterion.  Due  to  the  fact  that  the  investigation 
blind  area  of  laser  radar  is  100  metres,  onl v  the  smoke-dust  laser  return 
wave  outside  the  slant  distance  of  100  metres  can  be  examined.  Thus  the 
laser  investigation  of  smoke  and  dust  adjacent  to  earth  is  limited. 


2.  Investigation  Results 

The  condition  that  causes  smoke-dust  accumulation  at  the  near-earth 
layer  is  not  only  related  to  the  stability  of  atmosphere,  but  also  related 
to  the  amount  of  smoke  excelled  from  factories,  the  altitude  the  smoke  can 
fly  and  the  diffusing  situation  of  the  smoke  in  atmosphere.  So  usirm  the 
form  of  smoke-dust  laser  return  wave  to  analysize  the  altitude  of  smoke- 
dust  accumulation  layer  is  a  rather  complicated  operation. 


In  Figure  1-3,  the  tropical  results  of  our  three  investigations  are 
shown  and  they  are  complemented  with  contour  lines  cf  temperature  and  ’find 
speed.  Generally,  according  to  the  fundamental  characteristics  of  laser 
return  wave,  the  amplitude  of  laser  return  wa“e  would  rapidly  reduce  as 


changes.  Basicall”  it  is  similar  to  w'-at  Figure  3a  shows.  ,41 


a  certain  altitude  of  atnosohere,  wnen  areau  amounm  of  smoke  ana  au£ 
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a.  laser  return  wave  fom  of  smoke  and  dust 

b.  Contour  line  of  actually  measured  temperature  and  wind  speed 

Figure  3  The  result  of  laser  investigation  made  at  17  o’clock  on 
October  26,  19'74 


laser  radar  blind  area,  the  laser  return  wave  investigated  as  shown  in 
Figure  3-a.  rapidly  reduces  following  the  change  of  altitude  and  there  is 
such  neak  value  of  laser  return  wave  as  shown  in  Fivure  la  ana  2a. 
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